Genetic control of susceptibility to Candida albicans in SM/J mice.
In the immunocompromised host, invasive infection with the fungal pathogen Candida albicans is associated with high morbidity and mortality. Sporadic cases in otherwise normal individuals are rare, and they are thought to be associated with genetic predisposition. Using a mouse model of systemic infection with C. albicans, we identified the SM/J mouse strain as unusually susceptible to infection. Genetic linkage studies in informative [C57BL/6JxSM/J]F2 mice identified a major locus on distal chromosome 15, given the appellation Carg5, that regulates C. albicans replication in SM/J mice. Cellular and molecular immunophenotyping experiments, as well as functional studies in purified cell populations from SM/J and C57BL/6J, and in [C57BL/6JxSM/J]F2 mice fixed for homozygous or heterozygous Carg5 alleles, indicate that Carg5-regulated susceptibility in SM/J is associated with a complex defect in the myeloid compartment of these mice. SM/J neutrophils express lower levels of Ly6G, and importantly, they show significantly reduced production of reactive oxygen species in response to stimulation with fMLF and PMA. Likewise, CD11b(+)Ly6G(-)Ly6C(hi) inflammatory monocytes were present at lower levels in the blood of infected SM/J, recruited less efficiently at the site of infection, and displayed blunted oxidative burst. Studies in F2 mice establish strong correlations between Carg5 alleles, Ly6G expression, production of serum CCL2 (MCP-1), and susceptibility to C. albicans. Genomic DNA sequencing of chromatin immunoprecipitated for myeloid proinflammatory transcription factors IRF1, IRF8, STAT1 and NF-κB, as well as RNA sequencing, were used to develop a "myeloid inflammatory score" and systematically analyze and prioritize potential candidate genes in the Carg5 interval.